(FILE 'HOME' ENTERED AT 11:24:35 ON 05 APR 2007) 

FILE 'REGISTRY' ENTERED AT 11:24:52 ON 05 APR 2007 
LI STRUCTURE UPLOADED 



= > d 11 

LI HAS NO ANSWERS 
LI STR 




Gl C,0,S,N 



Structure attributes must be viewed using STN Express query preparation. 



=> s 11 

SAMPLE SEARCH INITIATED 11:25:15 FILE 'REGISTRY' 
SAMPLE SCREEN SEARCH COMPLETED - 5552 TO ITERATE 



36.0% PROCESSED 2000 ITERATIONS 0 ANSWERS 

INCOMPLETE SEARCH (SYSTEM LIMIT EXCEEDED) 
SEARCH TIME: 00.00.01 

FULL FILE PROJECTIONS: ONLINE **COMPLETE** 

BATCH * * COMPLETE * * 
PROJECTED ITERATIONS: 106573 TO 115507 

PROJECTED ANSWERS: 0 TO 0 



L2 .0 SEA SSS SAM LI 

=> s 11 full 

FULL SEARCH INITIATED 11:25:20 FILE 'REGISTRY' 
FULL SCREEN SEARCH COMPLETED - 110155 TO ITERATE 



100.0% PROCESSED 110155 ITERATIONS 58 ANSWERS 

SEARCH TIME: 00.00.01 

L3 58 SEA SSS FUL LI 



=> fil caplus 

COST IN U.S. DOLLARS 



SINCE FILE 
ENTRY 



TOTAL 
SESSION 



FULL ESTIMATED COST 



172.10 172.31 



FILE 'CAPLUS' ENTERED AT 11:25:25 ON 05 APR 2007 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (C) 2007 AMERICAN CHEMICAL SOCIETY (ACS) 



Copyright of the articles to which records in this database refer is 
held by the publishers listed in the PUBLISHER (PB) field (available 
for records published or updated in Chemical Abstracts after December 
26, 1996), unless otherwise indicated in the original publications. 
The CA Lexicon is the copyrighted intellectual property of the 
American Chemical Society and is provided to assist you in searching 
databases on STN, Any dissemination, distribution, copying, or storing 
of this information, without the prior written consent of CAS, is 
strictly prohibited. 

FILE COVERS 1907 - 5 Apr 2007 VOL 146 ISS 15 
FILE LAST UPDATED: 4 Apr 2007 {20070404/ED) 

Effective October 17, 2005, revised CAS Information Use Policies apply. 
They are available for your review at : 

http : //www. cas . org/ inf ©policy . html 

=> s 13 ■ 
L4 21 L3 



=> d 1-21 bib abs 

L4 ANSWER 1 OF 21 CAPLUS * COPYRIGHT 2007 ACS on STN 
AN 2006:1006042 CAPLUS 
DN 145:336181 
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AB Chiral bis -phospho lanes {R3R4R7R8C4H4P) 2A [1, A = unsatd. (sp2 ) C2 -bridge 
being a part of 4-8-membered ring containing electron-withdrawing 
substituents, preferably containing F, Cl, CF3, CF3C0, CF3S02, CnF2n+l, 



preferably 3,3,4, 4 -tetraf luorocyclobutene-1 , 2 -diyl , 3,3,4,4,5,5- 
hexaf luorocyclopentene-1, 2-diyl; R3,R4, R7, R8 = Cl-8 alkyl (oxy) , 
hydroxy-Cl-8 alkyl, C2-8 alkoxyalkyl, C6-18 (hetero) aryl, aralkyl, and 
combinations thereof] and their complexes with transition metals, useful 
as ligands for asym. addition and substitution reactions, were prepared by 
reaction of organometallic phospholane derivs . R3R4R7R8C4H4PM (M = Li, Na, 
K, Mg, Ca, silyl) with compds . AX2 (X = halo, sulfonyl) . The use of the 
ligands 1 and their transition metal complexes as catalysts for asym. 
hydrogenation, hydrof ormylation, rearrangement, allylic alkylation, 
cyclopropanation, hydrosilylation, transfer hydrogenation, hydroboration, 
hydrocyanation, hydrocarboxylation, aldol and Heck reactions is claimed. 
In an example, ligand (R,R)-1 (L, A = 3 , 3 , 4 , 4-tetraf luorocyclobutene-1, 2- 
diyl; R3, R4 = Me, R7, R8 = H) and its rhodium complex [ (L) Rh (cod) ] +BF4 - 
were prepared by reaction of 1, 2-dichloro-3, 3,4, 4-tetraf luorocyclobutene 
with (R,R) -2, 5-dimethyl-l- (trimethylsilyl) phospholane with subsequent 
complexation with [ (cod) 2Rh] +BF4- . In another example, asym. 
hydrogenation of Me a-acetamidocinnamate catalyzed by the complex 
[ (L) Rh (cod) ] +BF4- gave N-acetyl-D-phenylalanine with 81.6% ee . 
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TI Asymmetric Homogeneous Hydrogenation of 2 , 5-Disubstituted Furans 

AU Feiertag, Petra; Albert, Martin; Nettekoven, Ulrike; Spindler, Felix 
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SO Organic Letters (2006), 8(18), 4133-4135 
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LA English 
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AB A homogeneous catalyst system for the asym. cis -hydrogenation of 

2, 5-disubstituted furans leading to 2 3 ' -dideoxynucleoside analog I, is 
described. Best enantioselectivities (ee values of up to 72%) were 
obtained with cationic rhodium complexes ligated by diphospholanes of the 
butiphane family. The selectivity of the hydrogenation was reversed by 
the addition of a base or a polar protic solvent in certain cases. 
Ferrocene- and proline-based systems gave significant, but lower, ee 
values . 
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TI A highly tunable family of chiral bisphospholanes for Rh-catalyzed 

enantioselective hydrogenation reactions 
AU Holz, Jens; Zayas, Odalys; Jiao, Haijun; Baumann, Wolfgang; Spannenberg, 



Anke; Monsees, Axel; Riermeier, Thomas H.; Almena, Juan; Kadyrov, Renat; 
Boerner, Armin 

CS Leibniz-Institut fuer Katalyse e.V. an der Universitaet Rostock, Rostock, 
18059, Germany 

SO Chemistry--A European Journal (2006), 12(19), 5001-5013 
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AB A set of 16 closely related bisphospholane ligands were prepared by a highly 
flexible and convergent approach. Each synthesis can be performed on 
industrially relevant scale. The bisphosphines differ in the nature of 
the bridge connecting both phospholane units. Bridges are formed by 
three-, four-, five- and six-membered heterocyclic or alicyclic rings. 
Bisphospholanes and their Rh pre-catalysts were studied by using results 
of theor. calcns. (DFT) and analytic measurements (31P and 103Rh NMR 
spectroscopy, x-ray structure anal.). The studies showed that catalysts 
based on ligands with maleic anhydride or maleimide structure bridges give 
constantly superior enantioselectivity in methanol solvent, for 
methylacetamidocinnamate and Me itaconate and p-dehydro- amino acid 
precursor substrates. This may account for optimized steric and 
electronic effects. However, by changing the solvent, catalysts with 
other backbone can give rise to excellent results. Simple correlations 
between steric and electronic properties were established. Results of 
enantioselective hydrogenation frequently claimed in the literature are 
not general. 
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AB The present invention provides an efficient process for the preparation of 
chiral 4-arylpiperidine amides I [wherein Rl = C02Ph, Cbz, BOC, or benzyl; 
R2 and R3 = independently H, F, CI, N02 , CF3, etc.; R4 = C(=0)R5; R5 = 
(cyclo)alkyl, benzyl, or (hetero) aryl] or salts thereof comprising 
enantiomerically reducing the corresponding enamide intermediates. For 
example, 4- (4-chloro-2-cyanophenyl) -1-piperidinecarboxylic acid 
1, 1-dimethylethyl ester was treated with MeLi»LiBr, followed by the 
addition of acetic anhydride to give enamide. The enamide intermediate 
obtained in the previous step was hydrogenated in isopropanol in the 
presence of (S-MeBPE) Rh (COD) BF4 , followed by deprotection of the BOC group 
to give II»HC1 (99% ee) . The process is useful for preparing 
enantiomerically enriched 4-arylpiperidine amides. 
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TI A flexible approach to different families of bidentate P,P ligands as 

highly efficient ligands for asymmetric catalysis 
AU Berens, Ulrich; Englert, Ulli; Geyser, Stefan; Runsink, Jan; Salzer, 

Albrecht 
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DT Journal 
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AB A novel and versatile approach has led to the synthesis of various classes 
of mono- and bidentate phospholane and phosphinite ligands based on a 
benzothiophene scaffold. The ligand functions in the bidentate ligands 
can be introduced independently and consecutively. A bis -phospholane 
ligand as well as its rhodium complex have been characterized by 
crystal -structure detns . The bis -phospholane ligands were tested in the 
catalyzed asym. homogeneous hydrogenation of dehydroamino acid derivs . , 
enamides and itaconates and gave ee values of up to 98.7%. 
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AB Bis-phospholanes I (Rl, R4 , R5, R8 = Cl-8 alkyl (oxy) , Cl-8 hydroxyalkyl, 
C2-8 alkoxyalkyl, C6-16 aryl, aralkyl, C3-18 hetaryl , C3-8 cycloalkyl, 
preferably Rl, R4, R5, R8 = Me, Et; R2, R3, R6, R7 = H or same as Rl, 
preferably R2, R3, R6, R7 = H; Q = O, S, imino; X = S, optionally 
substituted methylene, vinylidene, carbonyl, carbonyl- imino; preferably 
chiral at C2, C5) , useful as ligands for transition metal-catalyzed 
reactions, preferably for asym. hydrogenation and hydrof ormylation, were 
prepared by reaction of the corresponding substituted 1-M-phospholanes (M = 
Li, Na, K, l/2Mg, l/2Ca,- SiMe3) with 3 , 4 -X2-2 , 5-thiophenedione, 
4, 5-X2-4-cyclopentene-l,3-dione {X = leaving group, preferably X = halo, 
tosylate, triflate, nosylate, mesylate) or their 0- and C-analogs. In an 
example, 3 , 4-dichloro-2 , 5-thiophenedione was prepared from 5 g of 
tetrachlorothiophene by reaction with 13 mL of HN03 for 5 min with 35% 
yield; the subsequent reaction with (2R, 5R) -2 , 5-dimethyl-l- 
trimethylsilylphospholane yielded the ligand I (L; Rl, R4, R5, R8 = Me, 
R2, R3, R6, R7 = H; X = S, Q = 0) , which was reacted with [ (cod) 2Rh] BF4 to 
give [ (cod) Rh (L) ] BF4 (1); analogous complex [ (cod) Rh (LI) ] BF4 (2) with 
cyclopentenedione ligand I (LI, Rl, R4, R5, R8 = Me, R2 , R3 , R6, R7 = H; X 
= CH2, Q = o) was prepared with 50% yield. In another example, asym. 
hydrogenation of Me itaconate catalyzed by 2 in methylene chloride gave 
di-Me (S) -methylsuccinate with 98.9% ee. 
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Crystal structure of (r|4-norborna-2 , 5-diene) {2 , 3-bis [ (S, S) -2 , 5- 
dimethylphospholanyl ] benzothiophene } rhodium ( I ) tetraf luoroborate , 
[Rh(C7H8) (C20H28P2S)] [BF4] 

Drexler, H.-J.; Sun, J.-T.; Heller, D.; Berens, U. ; Kesselgruber , M. 



CS Leibniz-Institut fuer Organische Katalyse an der Universitaet Rostock, 

Rostock, 18059, Germany 
SO Zeitschrift fuer Kristallographie - New Crystal Structures (2005), 220(3), 

435-436 

CODEN: ZKNSPT; ISSN: 1433-7266 
PB Oldenbourg Wissenschaf tsverlag GmbH 
DT Journal 
LA English 

AB The title compound is orthorhombic, space group P212121, with a 9.476(2), b 
16.223(3), c 18.615(4) A; Z = 4; Rgt (F) = 0.045, wRref(F2) = 0.108; T 
.= 200 K. Atomic coordinates are given. The dihedral angle between the 
planes P-Rh-P and X-Rh-X (X = centroid of the double bond) is 
2.34(1)°. This is clearly smaller than for observed dihedral angles 
in other bis-phosphane Rh compligxes. 
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AB A process-scale stereoselective synthesis of nature- identical 

(-) - (S,S) -7-hydroxycalamenal [ (-) - {5S, 8S) -5 , 6 , 7 , 8- tetrahydro-3 -hydroxy-5- 
methyl-8- (1-methylethyl) naphthalene -2 -carbaldehyde; (-) -I] in 96% 
enantiomeric excess (ee) with the aid of chiral Ru complexes has been 
developed. The key step was the enantioselect ive hydrogenation of easily 
accessible 2- (4-methoxyphenyl) -3-methylbut-2-enoic acid (II) to (+) -III in 
a 86% ee (Scheme 5 and Table 1) . A substantial increase in optical purity 
(96% ee) was achieved by induced crystallization of the intermediate 
(+) -3,4-dihydro-4- (1-methylethyl) -7-methoxy-2H-naphthalen-l-one [ (+) -IV] . 
Computational conformation anal, carried out on the analog (-)-V 
rationalized the high diastereoselectivity achieved in the catalytic 
hydrogenation of the C=C bond. 
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AB The invention relates to preparation of compds., I (Rl = H, Cl-4 alkyl, and 
least one sec. phosphine depicts an unsubstituted or substituted cyclic 
phosphine group, or phosphonium salts thereof having one or two monovalent 
anions or a divalent anion) , provided in the form of racemic compds . , 
mixts. of diastereomers or essentially pure diastereomers . I can be 
obtained by a novel method and are valuable ligands for catalytically 
active metal complexes in asym. synthesis. 
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AB A review on synthesis, property, handling precautions, and use of the 

title compound [CatASiumM (R) Rh] (I) . The compound I is used as a catalyst for 
asym. hydrogenation of p-acetamidoacrylate derivs. and itaconic acid 
derivative 
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TI 2, 5 -Dimethyl -3, 4 -bis [ (2R, 5R) -2 , 5-dimethylphospholano] thiophene: First 

Member of the Hetero-DuPHOS Family 
AU Benincori, Tiziana; Pilati, Tullio; Rizzo, Simona; Sannicolo, Franco; 

Burk, Mark J.; de Ferra, Lorenzo; Ullucci, Elio; Piccolo, Oreste 
CS Dipartimento di Scienze Chimiche ed Ambientali, Universita dell ' Insubria, 

Como, 22100, Italy 
SO Journal of Organic Chemistry (2005), 70(14), 5436-5441 
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DT Journal 
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AB The 2, 5 -dimethyl -3 , 4-bis [ {2R, 5R) -2 , 5-dimethylphospholano] thiophene 
(UlluPHOS) , a new thiophene -based analog of (R,R)-1,2- 

bis (phospholano) benzene (Me-DuPHOS) , was synthesized, geometrically and 
electronically characterized, and employed as ligand of Rh and Ru in some 
standard hydrogenation reactions of pro-stereogenic f unctionalized 
carbon-carbon and carbon-oxygen double bonds. The synthesis of UlluPHOS 
is much easier than that provided for Me-DuPHOS. UlluPHOS and Me-DuPHOS 
display very similar geometries, while the electronic availability of the 
former is higher than that exhibited by the latter. Rh and Ru complexes 
of UlluPHOS produced excellent enantiomeric excesses (98.9-99.5%) in the 
hydrogenation of N- acetyl -a-enamino acids and reaction rates higher 
than those found when employing the analogous complexes of Me-DuPHOS. 
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AB The present invention is directed at a process for preparing enantiomerically 
enriched compds . I (Rl, R4 = (un) substituted Cl-8 alkyl, C2-8 alkoxyalkyl, 
C6-18 aryl, C7-19 aralkyl, C3-8 cycloalkyl, etc.; R2, R3 = H, 
(un) substituted Cl-8 alkyl, C2-8 alkoxyalkyl, C6-18 aryl, C7-19 aralkyl, 
C3-8 cycloalkyl, etc.; A = C2 bridge in which two carbon atoms have sp2 
hybridization) . Compds. of the type shown are employed in catalyst 
systems. Thus, preparation of {2, 3-bis [ (R,R) -2, 5-dimethylphospholanyl]maleic 
anhydride} (cyclooctadiene) rhodium (I) tetraf luoroborate is described in 
several steps starting from (2S, 5S) -2 , 5-hexanediol . 
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AB Hydrogenation catalysts for alkene and ketone hydrogenation are described. 
Rhodium complexes of nonracemic phospholanes I (X = O, MeN) (catASium M or 
MN) are used as homogeneous catalysts for the hydrogenation of either 
stereoisomer of (3- (acetylamino) -a, p-unsatd. esters 
AcNHCR:CHC02Me (R = .Me, Et, Me.2CH) to nonracemic p-amino esters 
RCH(NHAc)CH2C02Me (R = Me, Et, Me2CH) in 80-99% ee under 1 bar of hydrogen 
pressure; the enantioselectivities are compared to those in the presence 
of an analogous MeDuPhos rhodium complex under the same conditions . 
Dispersed platina-on-aluminum catalysts (catASium F214) containing cinchona 
alkaloids as chiral modifiers are used as heterogeneous catalysts for the 
hydrogenation of prochiral ketones such as Et pyruvate, 

1, l-dimethoxy-2-propanone, or an 4-phenyl-2-oxobutanoic acid ester to the 
corresponding nonracemic secondary ales, in 85-95% conversions iand in 
86-95% ee; general substrate types that are effectively and ineffectively 
hydrogenated in the presence of this catalyst system are described. 
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AB The new - 



com. available in multi-kg quantities - chiral bisphospholane 



ligand, catASium M (I), has been successfully used in the Rh (I) -catalyzed 
enantioselective hydrogenation of itaconic acid derive. 
R202CC(CH2C02R1) :CH2 (Rl = R2 = Me, H; Rl = Me, R2 = H) and 
Me02CC(CH2C02H) :CHR1 (Rl = Ph, CHMe2) . The corresponding chiral 
P'-substituted succinic acid derivs. were produced in good to 
excellent enantioselectivities . Turnover frequencies by up to 40,000 h-1 
have been achieved. 
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AB The invention concerns a procedure for the production of the compds. I [Rl, R2 



= H, Cl-6-alkyl, C3-8-cycloalkyl , C6-10-aryl, (Cl-4 -alkylene) - {C6-10-aryl) 
{optionally substituted 1-3 times with OH, NH2, NHCOMe, N(C0Me)2, 
halogen, CF3, Cl-4-alkoxy} , with the proviso that Rl ^ R2; R3 = 
meta-substituted Ph (substituents selected from F, CI, Br, I, OH, 03SCF3, 
N02, NH2, NHS02-{4- (trifluoromethyl)pyridin-2-yl} , N (CH2-aryl) 2) , NY1Y2; 
Yl, Y2 = H, C02-alkyl, C02CH2-aryl, CO-alkyl, CO-aryl; R4 = H, Cl-8-alkyl; 
R5 = H, SiMe3, Li, Na, K, Cs, N(R')4; R' = Cl-8-alkyl, CH2-aryl] by 
enantioselective hydrogenation of the compds. II in presence of special 
hydrogenation catalysts containing the bisphospholane ligands III [LI, L2 = 
(un) branched Cl-8-alkyl] . The invention is characterized by a high 
enantioselectivity, whereby the simple entrance to a substance class 
important drug, i.e. to intermediates of the tipranavir synthesis becomes 
possible. Thus, I [Rl = a-PH(CH2)2, R2 = p-Pr, R3 = C6H4N02-3, 
R4 = Me, R5 = H] was hydrogeanted in MeOH containing Na2C03 and catalytic 
Malphos [Rh+{COD) ] BF4- to give 80% II with a purity of 98%. 
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TI catASium M - a new family of chiral bisphospholanes and their application 

in enantioselective hydrogenations 
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AB A new type of bisphospholane, namely catASium M, characterized by varying 
P-C=C angles and electronic properties of the bridge unit, was developed. 
Because this type of ligand has a tunable backbone, allowing a wide range 
of possible bite angles, it allows the building up of a whole toolbox, 
which can be used to solve different synthetic challenges by combining 
high asym. induction with tunable bite angle. When the hydrogenation of 
the important Z-conf igured substrates bearing bulkier substituents in the 
3 -position was tested, a catASium M-Rh catalyst bearing the maleic 
anhydride backbone gave significantly higher enantioselectivities than the 
related DuPHOS- complex. Improvements of up to 75% ee were observed 
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AB The present invention relates to the preparation of ligands, I (R1-R4 = 

independent of each other Cl-8 alkyl, C2-8 alkoxyalkyl, C6-18 aryl, C7-19 
aralkyl, C3-18 heteroaryl, C4-19 heteroaralkyl, Cl-8-alkyl-C6-18-aryl, 
Cl-8-alkyl-C3-18-heteroaryl, C3 -8-cycloalkyl , Cl-8 -alkyl -C3 -8 -cycloalkyl, 
C3-8-cycloalkyl-Cl-8-alkyl; R1-R2, and/or R3-R4 = C3-5 alkylene bridge 
mono or polysubstituted with Cl-8 alkyl, HO- (Cl-8) -alkyi , {Cl-8) -alkoxy, 
(C2 -8) -alkoxyalkyl, (06-18) -aryl , etc.; A= (un) substituted heterocyclic 
structure) , useful as cocatalysts with transition metal catalyzed asym. 
reactions, is described. Thus, reaction of 2 , 3-dichloromaleic anhydride 
with {R,R) -2,5-dimethyl-l-trimethylsilylphospholane (preparation given) gave 
2 , 3-bis [ (R, R) -2 , 5-dimethyl-phospholanyl] maleic anhydride which on 
treatment with [Rh (COD) 2] BF4 in THF gave the catalyst which was used for 
asym, hydrogenation of unsatd. substrates, e.g. Me acetamidocinnamate . 
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OS MARPAT 139:247159 

AB The title catalysts comprise metal complexes derived from 

ortho-bis (1-phospholanyl) -heteroarenes . The new catalysts are 
characterized by the presence of two homomorphic phospholanic rings set in 
adjacent positions of an aromatic pentat. heterocycle. [Rh (COD) (R, R) -2 , 5- 
dimethyl- [3 , 4-bis (2 ' , 5 • -dimethylphospholanyl) ] -thiophene] BF4 was prepared 
and used as a hydrogenation catalyst. 
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GI 





NMe2 
NMe2 
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AB Chiral phosphines [I and II; wherein Yl, Y2 , Y3 , independently = element 
of the fifth group of the periodic table of elements (e.g., P) as such or 
in thioxo or oxo form; 21, Z2 , Z3, Z4, independently = halo, other organic 
residue capable of binding to an element of the fifth group of the 
periodic table of elements, amino, nitrogen heterocycle, or various 
combinations of which form bridges; XI = amino, O, S; X2 = substituted C; 
X3 = amino, substituted C] were prepared For example, benzo [b] thiophene 
phosphine (III) was prepared by a multistep synthesis. The ligand complexes 
are useful as ligands in transition metal catalyzed asym. hydrogenation of 
various organic mols. For example, III was reacted with [Rh (COD) acac] and 
the resulting complex catalyzed the asym. hydrogenation of Me 
2-acetamidoacrylate in up to 99% ee. 
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TI Synthesis of a New Chiral Bisphospholane Ligand for the Rh (I) -Catalyzed 

Enantioselective Hydrogenation of Isomeric p-Acylamido Acrylates 
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OS CASREACT 138:287918 

AB The highly stereoselective synthesis of a chiral silylphospholane has been 
described, which can be advantageously used as a building block under 



base- free conditions for the construction of diphosphines related to 
DuPHOS. The utility of silylphospholane is shovm in the synthesis of a 
new bisphospholane ligand (MalPHOS) , which is characterized by a maleic 
anhydride backbone. The ligand forms with Rh(I) a complex with a larger 
bite angle P-Rh-P than the analog Me-DuPHOS complex. Both complexes have 
been tested in the asym. hydrogenation of unsatd. a- and 
p-amino acid precursors of pharmaceutical relevance. In several 
cases, the new catalyst was superior in comparison to the Me -DuPHOS 
complex, in particular when (Z) -configured p-acylamido acrylates were 
used as substrates. 
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TI Rationally designed improvement of the bis (phospholano) ethane ligand for 

asymmetric hydrogenation leads to a reappraisal of the factors governing 

the enantioselectivity of Duphos catalysts 
AU Fernandez, Elena; Gillon, Amy; Heslop, Katie; Horwood, Emily; Hyett, David 
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AB Enhancement of enantioselectivity in hydrogenations catalyzed by 6 
vs. X Rh chelate complexes of trans - 1, 2- 

bis (phospholano) cyclopentanes cannot be rationalized using the current 
quadrant model for Duphos ligands and therefore a new consistent model is 
suggested. 
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